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4 where Q denotes the radial particle flux, and P is the generalized momertun: 
Q = enrv_ = const; Ps oe + e&./c} = const. In dimensionless parameters 
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results for the field. & two-component system is finally dealt with triefly, 
and the normal drop of monoenergetic ion- and electron beams on a magnetic 
field is considered; ion and electron velocities to infinity are taxen to be 


+ = . a int 
equal to Vig and v_, va Vion Squation (5) is then rendered into 


j, = Quyined (v2 + 2e0/M — vb) B(u,-+ eA I Mc) 8(c). 
I; = WDyeltod (vo — 2e0/m — vy) ) 8(oy— eAlmc) 5(vs) 


where, within the range of the joint part icie motion, 


dp (de? = (C2 0%) (1 + Ya?) —(—4y —néaty7 i 
@afdst=al(l --p— at" — va (1 — 9 — p8a?)~ " 
is valid, where 


CAI Me € == A,  Qe@/mur, = ». oF = ane? tp f me?, u=m/M, 


-= mut, | Mud). 
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For a nonrelativistic plasma (02/v2 yt) ra a is found, and 


further, 


A Atal oe, (48) 


aeal(l -wel +o) tab fl +V pal. (49) 


The thickness of the transition layer is thus found to be 


sn (mo/aqe” n ait + Yue] 11/2, There are 8 figures and 6 references: 4 


Soviet-bloo and 2 non-Soviet-bloc. The reference to the English-language 
publication reads as follows: L. Tonks. Phys. Rev. 158,2, 1960. 
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AUTHORS 3 Zuyeva, N. M., Morozov, Ae I., and Solov'yev, L. S. 
BUSGABE) ee Existence of magnetic surfaces of a periodic magnetic 
field having large longitudinal components, accurate me 


to terms of the 4th order 
PSRLODICAL: Zhurnal teknnicheskoy fiziki, v. 32, no. 7, 1962, 897-899 


(x2: Magnetic surfaces are shown to exist, in fourth approximation, |S 
in tne general case of a periodic field which has large longitudinal 
component H,,. Magnetic surfaces not found by numerical: methods either 


occur in higher approximation, or their effects are exponentially small. 
ne equations averaged according to N. N. Bogolyubov for the lines of 
force of a magnetic field have unique integrals when terms of the order 


(8 /a,)4 are taken into account. 
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AUTHORS: Gel'fand, I. M., Corresponding Member AS USSR, Grayev, M. I., 
Zuyeva, N. M., Mikhaylova, M. S., Morozov, A. I. 


TITLE: The structure of a magnetic toroidal field having no 
magnetic surfaces 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 148, no. 6, 19645, 1286-1289 


TEXT: A large number of force lines of the field 


,(3r)sin 5(} z) + ho, Gr)sin ay, 


have been calculated numerically for Hy = 1, h, = 3; no = 0.120, 0.125, 


3 


0.130. From their plots a series of 5S wideatave and quantitative 
properties of fieldgwith collapsing magnetic surfaces are derived. There 
are 3 figures. 
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ACCESSION NR: Ap4020569 §/0057/64/034/003/0429/0443 
AUTHOR: Morozov, A. I. ; Solov‘yev, L.<. 

TITLE; Axdally symmetric steady flaw of a plasma in an azimuthal magnetic field 
SOURCE; Zhurnal tekhnicheskoy fiziki, v.34, no.3, 1964, 429-443 


TOPIC TAGS: plasma, plasma flqw, plasma acgcuxta accolerator, adiabatic plasma flow, 
magnetohydrodynamics, steady magneto hydrodynamic flow 


ABSTRACT: The steady isentropic flow in the annular space between two coaxial sur- 
faces of revolution of a perfectly conducting comprossible fluid in the presence of 
an azimuthal magnetic field is discusscd in some detail. The calculations were un-“ 
dertaken because of possible applications to plasma acceleration. The magnetohyd ro- 
dynamic equations are specialized to the case of isentropic flow with axial symme-' 
try in which the radial and longitudinal components of the magnetic Zield and the 

azimuthal. component of the velocity vanish. The resulting equations are diacussed i 
in two limiting cases: 1) the width of the annular channel is small compared with 

its radius, although both the width and the radius may be functions of the longitu~ 
dinal coordinate z; 2) all quantities are slowly varying functions of 2. In case 1) 
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it is possible to solve the problem for arbitrary channel shape. The solutions in7 
which either the hydrodynamic or the magnetic pressure is small compared with the 
other are discussed in more detail. it is found that under some conditions the cur- 
rent may reverse and the magnetic ficld may act locally to decelerate the fluid. In 
case 2) the simplified equations are still nonlinear. Their solution is formulated 
as a Cauchy problem: one boundary of the channel is specified, together with the © 
flow rate along it, and the other boundary is obtained as part of the solution. A 

f number of solutions are obtained for the two limiting cases of a cold plasma, and 

am of “isomagnetic flow" (the magnetic ficid proportional to the product of the fluid 

density and the distance from the axis). The shape of the “critical surface" on 
which the flow velocity is equal to the velocity of magneto-acoustic waves is dis- 
cussed. Orig.art.has: 94 formulas and 5 figures. 


ASSOCIATION: none 
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: AUTHOR: Morozov, A.tI.; Solov'yev, L.S. 


' TITLE: Plane flow of a perfectly conducting compressible fluid with the Hall ef- 
fect taken into account 


1 SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1141-1153 


TOPIC TAGS: plasma,magnetghydrodynamics, Hall effect, plane parallel stream, steady 
flow 


ABSTRACT: The mapnetohvdrodymamics equations for the steady flow of a perfectly 

- conducting plasma are modified to take account of the Hall effect, and some con- - 
sequences of the modified equations are derived. The modification of the magneto- 
hydrodynamic equations consists in replacing the usual equation. rot[v, H]==0 by 


E+ oY H]— ~~ [j, H]=0, 
j 


evn! ! 


and introducing the equation 


seeks 
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_ for the current j- Here vg is the electron velocity and v is the ion velocity. In 

a °° 6the rema ining magnetohyd rod ynamic equations the velocity is assumed to be that of 

, the tons; thus, the electron pressure and the inertial forces of the electrons are 
neglected. Two stream functions are introduced (one for the ions and one for the 


, enters and leaves the plasma; the flow is thus of the type that occurs in a magneto- 
hydrodynamic accelerator or pump. In such a system the Hall emf at the wall of the 
channel is tangent to the wall; the conductive wall will thus short circuit the Hall 
emf and a peculiar Hall~effect boundary layer will develop. This boundary layer is 
not discussed in detail. It is assumed that the boundary layer can be avoided by em- 
ploying slotted electrodes. Orig.art.has; 98 formulas and 4 figures. 


. ASSOCIATION: none 
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ACCESSION NA: BP $/0056/64/046/002/0710/0718 


AUTHORS: Morozov. Rh. Lez Shubin, A- P- 


’ PITLE: On the theory of electromagnetic effects in the presence 
of the Hall effect 


. $OURCE: Zhurnal eksper- i teor. fiz., v- 46, no- 2, 1964, 710-718 


TOPIC TAGS: Hall effect, semiconductor. solid conductor, stationary 
: electro-magnetic process, quasistationary electromagnetic process. 
equilibrium current configuration, equilibrium field configuration, 
oscillating current structure, damping length, skin effect 


- apsTRACT: In view of the fact that the manifestations of the Hall 
effect in a plasma are made complicated by many factors. the authors 
analyze the specific role of the Hall effect, using as an example a 
homogeneous solid medium with constant carrier conductivity and con- 
centration. Both stationary and quasistationary electromagnetic 


' Card 1/3 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001135210017-0" 


135210017-0 


5 SSCS LOA CTE 
ay : ne 5 Sans cae awe as ERAS EES 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210017-0 


ACCESSION NR: AP4019240 


i . processes in the medium are considered. The cases include direct 
current (planar and axially~symmetrical flow), nonlinear quasista— 
' tionary fields, and plane linear waves in the presence of direct ; 
current in the medium. It is found that: (1) Only equilibrium field © 
am and current configurations can exist for a long time in a medium 
with a strongly pronounced Hall effect and high conductivity. (2) 
If the geometry of the conductor with strongly pronounced Hall ef- 
: €ect and high conductivity does not permit the formation of an 
equilibrium configuration, then the current flowing in the conductor | 
oscillates strongly. over the cross section. The possibility that 
' the current is nonstationary cannot ve excluded. (3) The damping 
‘ length of the electromagnetic waves can greatly differ from the 
' ordinary skin-layer thickness. The larger the conductivity of the 
medium, the larger the damping length. {The wave then propagates ae | 


through the medium with a velocity on the order of the carrier 
velocity {or carrier effactive velocity). “The authors are grate- 
ful to L. S. Solov'yev for interest in the work and for remarks." 
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Orig. art. has: 48 formulas and 6 figures. 
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MOROZOV, A.I.; SOLOV'YEV, L.S. 


fluid across a magnetic field. 


Symmetric flow of a conducting (MIRA 1732) 


Dokl. AN SSSR 154 noe22 306-309 Ja'64. 


1. Predstavleno akadamikom L.A. Artsimovichem. 
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Magnetic mirror trap with a uniformly increasing field, Atom, 
energ. 19 no.5:420-423 B '65. (MIRA 12:12) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210017-0" 


17-0 
-RDP86-00513R001135210017-0 
"APPROVED FOR RELEASE: 07/12/2001 CIA ee — 


Tanners War BORER Era RETR i 


ji SEY Se ia ir ales Se essa 


i 11800-65 soap EAT (a) /aPE(n)-2/eHP (+ )/an(b) /ere(m)._27e(¢) D/A ; 

TR ApsozBo rk. SOURCE CODE: 18/0386/65/008/008/0362/0367 » ie 
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A241 Fu, y 
ABSTRACT: The author reports that he observed an even &coustio-electric effect ina 


Vo SS OD |e 
Acadeny of Sctences SSSR (Tn. 


reverses polarity with change in wave direction--the effect {8 odd--whereag in zng ane ° 
there is no Tevergal and the effect ig even. The magnitude of the even effect, like 

that of the odd effect, increased linearly with the sound intensity. At ~250 v on the 
convertur, the average acousto-electric field exceeded 5 v/cm for a 0.5 Meg ioad. 
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The even acousto-electrie effect always had a de- 
finite ‘polarity, regerdless of the surface finish : 
- [of the sample and of the nature of the contacts, 
ae ‘Positive voltage always. corresponded to the (0001) i 
plane, -and. negative to (0001). Crystais tn which 
‘|an even acousto-electric effect was observed dis- i 
Pp} -4 strong. luminescence under the influence of fi 
the mercury-lamp radiation. Since the even : 
_ acousto-electric. effect, unlike the odd one, can 
‘be of diverse nature, its physical causes esll for 
| Lurther. ex Zeanation. Author is greteful to Profes- 
‘sor _8."G:°Kalashnikov for diacussion and interest 
in the work, to ISI Kisit' gor supplying the crys- 


tals, and to MiYAZSZemlyanitsin for help with the 
measurementa. Orig. art. has: 2 figures. 


Radio 


1 re Bey rag : 

Fig. 1. Diagram of setup used 

- to observe the Scousto-electric | 
| effect, 
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TITLE: Flow of a plasma between electrodes with weak longitudinal 
conductivity 


SOURUE: ‘Teplofizika vysokikh temperatur, v.35, no.6, 1965, 827-837 


TOPIG TAGS: heat conductivity, magnetic field, Hall effect, electric 
field, electrode 


ABSTRACT: The article considers the steady-state nonviscous plane flow col 
of a highly conducting plasma in a narrow channel under the effect of a 4h 
Transverse magnetic field and in the presence of the Hall effect... Phe : 
presence of the Hall effect leads to the appearance of a component of 
the electric field directed along the flow. In the calculations, the 
walls of the channel are considered to be the electrodes between which 
the flow passes. If the electrodes are divided into infinitely thin 
layers, no condition is posed for Ey on the surface of the electrodes. 
If tae electrodes are metallic and are not divided into layers, the 
following condition must be satisfied on their surface: 
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Calculation of flow with the above boundary condition leads to great 
difficulties, since 1t is a question of the solution of a non-linear two 
dimensional problem. Therefore, in this article, the case is simplified 
by assuming that although the electrodes are divided into layers, there 
is short-circuiting across sufficiently large resistances between sec~ 
tions. "In conclusion, we wish to thank V.I. Tokatl' for fruitful 
discussion of questions touching on the w wk." Orig. art. has: 80 for- 
mulas and 3 figures. Se Be 
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Fizika tverdogo tela, v. 7, no. 105 1965, 3070-3078 


acoustaelectric- effect, cadmium sulfide, semiconductor crystal, elec-. 
} photosensitivity... 85-0 ne SE 

ABSTRACT: The acoustoelectric effect is studied as a function of conductivity in 

CdS: n-type crystals with dark resistivities of 10° to 1019 acm and high photosensi 

tivity. Radio pulses were applied to a piezoelectric transducer and the resultant 

ultrasonic pulse was isolated from. the transducer by a quartz buffer and passed 

t ; 38 A block diagram of th imental set-up is given: 
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the charge :on the electron, and Ug is-the velocity of sound. It is found that the 
data ‘conclusively prove the spare rrae £.this relation. "In conclusion, the au- a 
thor: is’ grateful to S,.G. Kalashnikov for interest in the work and valuable consul-: 
tation: during: iscussign of the results, ta.V. G. Alekseyeva for useful advice, and 

t soyev for providing perfect crystals. of cadmium sulfide, and to 4. | 


i Sah 


tance with the measurements.!! Orig. art. has: 5 figures, 
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99. 


source: AN SSSR. Doklady, ve 163, no. 6, 1965, 1363-1366 


TOPIC TAGS: ion beam, electromagnetic field, ion beam focus, space charge | 
iatribution 


, noeaact The feasibility of charge compensated ion bean focusing is discussed 
‘analytically. Conditions are given which would. insure the existence of an aleotrio 
field. to ‘compensate the ion beam space charge. These conditions are: : 


kT. | eU <A : 
S10<E i 
eS, . 

which reduces the momentum equation for the cold electrons to the equation 

| B+ Live, Hy =0: ; 


which in turn insures the presence of ah electric field perpendicular to both the 
‘electron drift valooity end the magnetic field. In particular, an annular geonatry 
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) selected to obtain & closed azimuthal electron drift. This leads to a magnetis 
field iy es rAg(r, 8) = const 
‘and equipotential lines Q=@ (v) 


which satisfy the requirement of space charge compensation for the ion beams. As & 
‘special case an external magnetic field is considered whose lines of force coincide “ 
‘with equipotential Lines leading to the following condition for epacé charge 
‘neutralization 


‘ge Kyaln£, ; A, = -—Hala®, 
lena the following focusing plane is obtained for the ion beam 

{ . 0, = Wo } 

ne V2 (agi 

l(@ is the aziouthel angle). Orige art. hast 15 formulas and, 3 figires. 
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TITLE: Establishmen x 
section channels , ? 
SOURCE: AN SSSR. lzvastbiya. Meknanika, NO6 5, 1965, 3 
supersonic flow, 

C TAGS: plasma flow, Mio, magnabic pressure, perfect 288, p 

TOPI 
electric conductivity 


ectLor, 
shnent in a variable cross 4 : 
oon wenie fluid is studied theoret 


£ stationary flow 
ABSTRACT: The soblem 0 a 
planar channel (see Figs 1) “yt pleama 


i ~—__——"_z Figo 1 
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appiind in the z-direction, ami the plasma is assumed 

to obay the perfect gas law. ine -..ae-depandent, inviscid flow equations are given 
nate onay along with the magnetic {nduction equation. 


-as functions of tag «-coordi 
The followi .. threa boundary conditions are satisfied 


1 peta sO, Hala Hef at = 0, 


cally. The magnatic field is 


together with the initial conditions 
-p=i,s=0,0 = ab t=O0° 


: ‘The equations are solved numerically for t >9, 0 $ rs 1 with the following 
o additional condition in the supersonic regime of the cio O(N ldz=0 ab xe le 
The channel cross section was varied according to the Lae f(z) = 0.3 — 0.82 (1 — zy 
and the solution was obtained for three values of H, the magnetic field, and two 
laws of electric conductivity as 2 function of the temperature The stationary- ? 
flow state is found to depend inversely on the velocity and directly on the 
electric conductivity o. For large values of o the flow is established very 
quickly. The gathors thank M G, D'yako for ¢ out the numerical 
computations in this worke Orig. art. hast, s equations ani ib figures. 
229 
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TITLE: Magnetic mirror trap with a field increasing in all directions 
‘| SOURCE; Atomnaya energiya Wii, 6, 1965, 420-423 


: “TOPIC TAGS: magnetic mirroy machine, magnetic trap, axial magnetic field 


Consequently, axisymmetric traps with 
ari azimuthal field as a basig (e.g., in 
or 2 basic radial field such ag proposed by 
Since such 2 field has a very 
Andreoletti fields the field - a 
approaching the z axis. Several possible | 
with special pole pieces or appropriate 
UDC: 533.9 ae 
F; 002/ OTH REF: 003... ... 


: lines of which: 
solutions are pre 
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_'TLGLEs ‘Stationary flow of current in an axially-symmetrical con- 
‘ductor with strong Hall effect 
} ani, s — 
| SOURCE: Zhurnal eksperimentaltnoy 1 teoreticheskoy fiziki, v. 49, 
ino. 6, 1965, 1789-1795 


_; (TOPIC TAGS: Hall effect, galvanomagnetic effect, plasma diffusion, 
be | plasma instability, semiconductor conductivity ‘ 


‘| ABSTRACT: This is a continuation of earlier work by one of the 

| authors (Morozov, with A. P. Shubin, ZhETF v. 46, 710, 1964) dealing. , - 

1 with some electromagnetic effects in slightly deformed conducting 

| media in the presence of a strong Hall field. The solution for the 
_}current-distribution equation obtained in the earlier paper in general 
‘ | form are discussed in the present paper for simple concrete geometries, 
at ane a 
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inamely a full or hollow corrugated axially symmetrical conductor. The: 
/earlier equations are rewritten in dimensionless form to facilitate | 
‘the numerical calculations. It is shown that in a corrugated con- 
{ducting body the current is crowded out of the corrugations in the 
ect, and that in a hollow body made up | 
fof intersecting corrugations, such that the height of the corrugation . 
:exceeds the thickness, the current flows ina thin-layer which skirts | 


‘rugated plasma cylinder, where the elimination of the current from 

, the corrugations will slow down the development of plasma distortion 

‘and also affect the diffusion of plasma in a Magnetic field. Another 

‘application is to semiconductors, which cannot carry heavy current : 
funless an external magnetic field is applied. Orig. art. has: 6 
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J | TOPIC TAGS: ° aimilarity analysis, plasma flow, compressible flow, magnetic field, - 
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ABSTRACT: | A: aimiarity analysis is ede of a two-fluid, fully ionized wlasna 
flow under steady state conditions, A vector potential is defined for ions and 
; @lectrona Nae == rot ¥. nave = rot W ; 
; which, pane: combined | with Maxwell's equation: yields 
; py wine na Sih %) + He : 
ot The einslactty parameter for the flow is defined by 
i 5 ee e|M — Wal char charact } 
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| For the case of a flow in a coaxial channel of arbitrary cress section & becomes 


a(t: 


ne “Because of the fact that y isa tuso-dimenatonsl vector, one can. construct 


| three = parameters. In the absence of dissipation terms and for m _/M-> 0, the 


magnetic field degenerates into an electron component ‘yhere one can show that ge: we 
ee takes on tha physical meaning of 6 a mateo = goatee Orig. art. hag: elie 
' | 16 equations and 3 mS se 5 ee ee = aaa 
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, TITLE: Theory of the supersonic part of a nondissipative box type accelerator 


| SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 2, 1966, 30-35 
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| soprc TAGS: plasma accelerator, {on acceleration, electric field, «smmeods 


| 

' ABSTRACT: The author develops 4 theory for the supersonic part of a box type accelera- 
tor. Calculations are given for two-dimensional flow of a two-component cold nondissi-~ 
;pative plasma. Only low density plasma acceleration is studied, where the density of 
lthe plasma is (nz 10 4% om 3). Three conditions must be considered in setting up a 
liow density box type accelerator: 1. sectional electrodes must be used; 2. conditions 
| must be maintained to prevent interaction between the fast particle stream and the 
iwall; 3. conditions have to be maintained insuring the escape of the plasma from the | 
‘magnetic field. It is shown that nondissipative plasma escapes from a magnetic field 
lunder the condition & » 1, where the exchange parameter & is the ratio of the discharge 
icurrent Ip to the intensity of ion flux I, at the accelerator output 
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i i hor thanks A. I. Bugrova, L. 
where g is the mass flow of the working medium. The aut , . 
i¥e. Raita: and L. S.-Solov'yev for their helpful discussions. Orig. art. has: 3 
figures, 23 formulas. 
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‘ TITLE: Two-dimensional steady state flow of a good conducting aasina 
iin a coaxiel system 


elie: AN SSSR. Izvestiya. Melhanika zhidkosti 1 gaza, No. 2, 1966, 
;189-192 , 


TOPIC TAGS: plasma conductivity, gas Bde. magnetic fielc 


ABSTRACT: The article considers 4 two dimensional geometry of tne 
jenenneee To simplify the ealculations, dissipation effects in the 

plasma sre not taken into account. The problem of two dimensional flow 
‘4s solved in the article by direct numerical calculetion in systems with i 
ldifferent geometries of the electrons. The following assumptions are | 
imade: 1) the system is axially symmetrical; 2) flow of the plasma is 
isentropic; 3) constant density snd pressu~* are maintained at the inlet , 
jor the chennel; ) the total current flowing through the system is kept | 
| 


constant, and the magnetic field at the inlet is distributed according ‘— 


i 
Card 1/2 _| 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210017-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210017-0 | 
SSeS Pie ogee Le ee BEE ESAT: Ryser, PE ee gee ae oe : 5 


a 


SCS CHEST ANA BE RS : SEES 


L 29861-66 | a aaa 
ACC NR: 4 P6013229 /| 


6 the law H = const/r; 5) the plasms ta non-viscous, non-heet 
icoriducting, and Joule heating {3 absent; €) the conductivity of tha 
‘plasma is assumed to be finite, but sufficiently high so that the 
imagnetic Reynolds number is very much greater than unity. "In 

; conclusion the authors thank QO, V, Lokutsiyevsakiy for his many 
;¢iscussions of this work while Lt was being carried out." Orig. art. 
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TITLE; Ocusing of an i0n beam in the ffeld of q charged current-carrying ring 


SOURCE: Zhurnal tekhnicheskoy fizikt, vy, S6, no. 5, 1966, 960-962 
TOPIC TAGs: electron Optics, electric. field, 


Magnetic field, Space charge, ionized 
Plasma 


: ADSTRActT: From a Seneral argument based on Previous theoreticg] work of VT .Morozoy 
(DAN SSP, 164, No, 6, 1363, 1965) on eClectrie and Magnetic fields in plasmas, the 
authors conclude that any focusing System containing both electric and Nagnetic flelds 
: Will focus a low density beam with uncompensated space Charge diffecen-i+ than it wiil 
! focus a nigh density beam with compensated space Charre (plasma), Thou conclusic,, te 

i illustrated by Calculation of the focal len 


i th of a charred cur rent-carryin:- I in. 
b ’ J to 
! under the two conditions. 


The Calculations are performed in the thin lens 
; tion, i.ec,, if 1s assimod that the foca) GF the 


Ving. It ig found that in the case of a low density beam with uncompensated spn. s 


approx im, - 
| 

! . 

| charge the Paraxial focal length ig always positive, whereas in the Case of a his 
i 

| 

| 


length ts Much larger than the raid tis 


The differences between the toca. 


Barres | ig EL ee ee 
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lengths in the two cases is due to redistribution of the electric fieid a3 @ result of 
| the space charge induced in the high density space charge compensated beam. The ex- 

| pression derived for the induced space charge density ts independent of the deusglty of, 
1 the beam. This means that if the density of the space charge compensated bean exceeda: 
' a certain value, further increase of the density will not lead to further change in | 
the focal length. Orig. art. has: 11 formulas and 2 figures. : 
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aan at All-unton conference on new directions of research in the field of 
absorption, reinforcement, generation and reception of sonic and ultrasonic 


| 
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{ 
| ORG: none 
| TITLE: Ultrasonic convertiers based on the CdS depletion layer [nis paper pre~- 
| vibrations in solid bodies and utilization of thesa effacts in acoustics and 

i 


radiotechnology held in Moscow from 22 to 23 June 1965/ . | 


SOURCE: Radiotekhnika 1 elektronika, V- 11, no. 5, 1966, 954-958 


TOPIC TAGS: thin film circuit, frequency characteristic 


ABSTRACT: In an investigation of cadmium sulphide ultrasonic transducers 

with depletion layers, analysis was made of the effect of transducer 

‘geometry and resistivity on the smoothness of the amplitude-frequency | 
‘characteristic, the insertion loss, and the bandwidth. 


N-type single-crystal thin CdS films with a normal resistivity 
of 0.5—2 ohm-cm were used, MV-—000 copper was vacuum deposited 
(1075 mm Hg) on the_working surface, The copper was allowed to_ 
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| diffuse into the surface of the CdS films under a constant temperature 


i 
‘of 400°C. The diffusion time was changed in the range from 2 to 30 
| 


minutes, depending on the required transducer center frequency (5 — 
1100 Mc). 

i 

| The test setup consisted of a pulse generator modulating an rf 
lsource with 1—10 usec pulses, The rf signal was applied to 1) an 
‘attenuator in tandem with an hf amplifier, detector, and oscilloscope, 
and 2) an LC impedance matching unit followed by the CdS transducer 
being tested and the associated delay medium. The scope display in 
‘each case consisted of two pulses: 1) an input pulse to the CdS trans- 
ducer, and 2) a pulse which was converted to an ultrasonic signal 
delayed and reflected inthe delay medium (fused quartz glass 8 cm © 
long), and converted back to electrical rf energy. The distance between 
two consecutive pulses was equal to the round-trip delay through the 
medium, and the height of two. pulses supplied information on transducer : 
ilosses.- : Ne 
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a The figure shows test results of typical transducers: one with 
crystal faces parallel to each other, the other with one Side slanted, 
In the first (curve 1), a6 x6 x 1,5 mm transducer was tested in 


Fig. 1. Anplitude-fre. 

quency characteristics 

- of a transverse node i 
CdG-25 transducer, hicks i 
nesa d @ 0,15 gm 


Ps 
|é 


: 
| 


Se ee es 


| 

| 

1 - Parallel working | 
faces; 2 - slanted | 
| 

| 


working faces, 


40 20 30 4OrMe 50 


| the transverse mode at a fundamental frequency of 26 Mc. The ripple, 
whose period was 580 kc, corresponded to the ultrasonic wave round? 
. trip transit time through the CdS material, Curve 2 was smooth but 
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of had a minimum insertion loss 12 db greater than in the first case. 

i This curve was obtained by slanting one surface of the CdS material 
or by utilizing a fully absorbing matched load for the transducer. 


To investigate the effect of base material resistivity on the trans- 
ducer operation, longitudinal mode transducers with 107? ohm-cm 
i material were tested. The amplitude-frequency plot of such a trans- 
ducer (parallelepiped shaped) exhibited a 5 Mc period ripple (2.5 Mc 
’ had been expected), - This is explained by the fact that the whole crystal 
: agts as a half-wave ultrasonic converter (its thickness in this case was 
0.87 mm), The minimum insertion loss was 26 db at 23 Mc, The use 
: of matched absorbing loads did not alleviate the situation. 


The table, which shows representative test results of CdS trans- 
ducers with depletion layers, indicates that ultrasonic delay lines with 

' considerable bandwidth and insertion losses of the order of 50 db are 
. realizable, Trade-off between bandwidth and insertion loss is possible 
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Table 1. Test results for Cds transducers with depleted layers 
Electromechanical Ratio between 
coupling constant acoustic resis- 
tivity of trans- 
ducer and delay 
medium 


ransducer 
requency, 
Mc 


version and pro- 

pagation through | j 

fused quartz ; 

Blass 8 cm long 
db ‘ 


| | 

| Data when fixed narrowband tuning was utilized. = 
‘Tha authors thank S. G. Kalashinikov for his interest in this work, ~ 

| Orig. art. has: 4 figures and 1 table. (fsb: ‘Ve 2, no. Tp. 
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- (Electric controllers) 
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Digestive Glands in 
“Daia on the Problem of the Functional Condition of the 
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moRozov, AM: 
SUBJECT ussr / PHYSICS caRD 1 / 2 PA - 
AUTHOR LEJPURSKIJ,O.1.; WILLER,V.V., HOROZOV, A-H. , JAMPOL'SKIJ,P.A- 
biTLE The Isomers with Short Period obtained by Proton Bontardment . 


PRRIODICAL okl.Akad.Nauk, 109, fasc.5, 035-937 (1956) 
Issued: 10/1956 reviewed: 11 / 1956 


The present work forms part of the general program of research concerning the 
discovery of short-lived isomers created on the occasion of nuclear reactions. 
Here the nuclei were excited by an impulselike bundle of 20 MeV protons. The ‘ 
targets of substances to be examined were located in a vacuum at an angle of 45 
with respect to the bundle. Short-period t -radiation occurring as & result of 
proton bombardment was recorded by means of a scintillation counter and B-radi- 
ation was recorded by means of a counter with a stilb-crystal. The impulses of 
the counters were amplified and discriminated by means of an integral amplitude 
analyzer, after which they impinged upon the screen of a special cathode oscillo- 
graph with "standing" development, and were 

On the occasion of the irradiation of Be a nu ity was noticed with 
Ty 727085 + 0,15 sec. This activity may be ascribed to the Li (2, 970,67+0, 02 sec) 


created on the occasion of the reaction Be? (p, 2p) Liv. The threshold of this 
reaction computed from the masses is 18,7 MeV. In the course of further tests new 
-activities, which had formerly not been noticed, were found, which belong to 
hitherto unknown isotopes. The characteristics of these eactivities are shown 
in a table. Apart from half lives, the estimated yields of these ff -activities 
are given. The elements concerned are Ti, Cd, Ta, Tl, Pb, Bi. Also on the occasion 
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AUTHOR: LEYPUNSKIY ,0.1., MOROZOV,A.M,, MAKAROV,YU.V. PA = 2705 


proccchetas La | 
YAMPOL' SKIY,P.A. 
: : TITLE: New Short-Lived Isomeres within the Milligecona Domain. 


(Novyye korotkoperiodnyye izomery v millisekundnoy oblasti, Russian) 
PERIODICAL: = Zhurnal Eksperim, i Teoret.Piziki, 1957, Vol 32, Nr 2, 

PP 393-394 (0.s.3.2.) 

Received: 5 / 1957 Reviewed: 7/ 1957 


ABSTRACT: The authors investigated auch isomeric states as occur on the 
Occasion of reactions with 20 MeV protons. Data on new isomeric 
activities of some elements were detemined recently. The method 
used for the investigation of these short-lived activities were 
described in a previous work (0.I.LEYPUNSKIY et al., Doklady 
Akademii Nauk, 1956, Vol 109, Nr 935). In the case of the 
measurements described here the energy of ¢ radiation was de- 
termined by means of a photomultiplier FEU-19 with NaJ(T1) crystals 
and a one-channelled differential discriminator. Also the control 
tests are mentioned. 

A table contains the half-value periods found here and the values 
of the energy of ( -radiation of the newly discovered activities, 
The half-value periods foud on the ocoasion of control tests 
with different compounds of the same element agree well among 
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AUTHORS: Morozov, a. a, Yaupoitcxiy, P. 


m r ce: F 75m nl o® 
TITLE: The Kew Snort-period Isciers As and Ga 
Reactions #ith Fast rrotons ovyye korothko 


5m. on 
as! i Ga! » polucnayushchiyesys pri resktsivy 


protonani ) 


Zhurnal e¥s;eri-ertal'noy i teoreticheckoy fiziki, Ii, 
Vol 36, Nr 3, pp 950 - 951 ('3SR) 


In the present “Letter to the Editor" the «uthors sive o 
report on experimental investi,ations of short-lived iso- 
topes obtained by reactions with furt protons. Py irr li: tion 
of germanium with fast protons the nuthaE S found an one 


with T,,, = 17.542.0 msec at E. = 0.31 “Mev, which vw 
Ve = Y 


ascribed to the asl o™ acccrding to the reaction %- a 
(Aa to experinents ef. references 1,6,7,8 ). as 4 
the authors used the linear accelerator of the 
(Physico-Technical Institute of the AS "krScR). 
mincations resulted in E= 0.30+0.01 Mev and 
; dat 
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The New Short-period Isomers ae and ware” Obtained in ov /6-36-3-69/71 
Reactions With Fast Protons 
Ty /2° 164 {msec for reer Also in the case of an irradiation 


of arsenic targets with fast protons an intense radiation 
with EB = 0.29+0.01 and 1 758 16+ 1 Mev was found, with a 
/ 


threshold of the reaction amounting tow 13 Mev. According 
to reference 5 this is in agreement with the values 
(B.=0.305 Mev, T,/o= 17 msec; n2-transition, 402 level) 


M and is ascribed to the reaction Peele may Cun 
Also in the case of a bombardment of gallium targets with 

fast protons the authors found a short-lived y-radiation 
(B20. 1920-08 Mev, Tyg t9e! msec); @ bombardment of germaniun 


with 14 Mev neutrons lead to 4 radiation with 
B = 0.17+0.01 Mev, Ty 2° 16+ 1 msec. These activities may be 


Y 
aacribed to the reactions ee (nce ical (p3-transition) and 


Gal (acundee! "(ete Heh 9) The authors finally thank 

0. I. Leypunskiy for his assistance and collaboration, Yu. vy. 
Makarov for discussions, N. M. Meleshin and 0. B. Likin 
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A. K. Val'ter, A. P. Klyucharev and A. NM. Smirnov for taking 
part in this work. There are 11 references, 6 of which are 
Soviet. 
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TITLE. Pive New Millisecond Isomers :roduced in ‘luclear Reactions 
With 19.2-Mev protons 


PERIODICAL: Znurnal eksperimental'noy i teoreticneskoy fiziki. 
Vol. 39, No. 4(1C), pp. 973-985 


TEXT: The present work is the continuation of research made into the 
short-period isomers produced by fast proton reactions. The authors 
describe the contro! of the beam intensity, the establishment or the 
radiation of short-period iscmer, and the determination of the energy 

ard half-life of the radiation by means cf an apparatus schematically 
described in Fig. 1. The source of the 19,2-Mev protons was the linear / 
ancelerator of the FTI AN USSR (Institute of rhysics and Technolosy of 
the AS UkrSSR). Tne identification of the isotcpe is explained tc whose 
nuclear reaction the isomer level is to be ascribed. Moreover, the 
identification of the type of rsacti.. which leads to ‘he formation of 
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